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DETAILED ACTION 
Claim Objections 

1. Claim 8 is recited as being dependent on claim 1 which has been canceled. 
Therefore, claim 8 will no longer be treated on the merits. 

Claim Rejections - 35 USC § 103 

2. The following is a qudtation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is hot identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 2-3, 5, 7, 9-13, 23-24 and 27-30, 34, 41 and 42 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Paoli U.S. Patent 5,317,170 in view of 
Shimada et al U.S. Patent 4,689,652. 

In regard to claim 3, 5, 12, 27, 41 and 42, Paoli teaches (see Figure 1 B, 4, 7, 8) a 
method of forming a light emitting device, said method comprising: forming at least one 
of Freshel lens (173) and holographic diffuser (86 in Figure 4) on at least one surface of 
a semiconductor light emitter to affect light emitted by said semiconductor light emitter 
(30) as described in column 2, lines 67-68 and column 3, lines 1-30 and column 12, 
lines 25-48. 

Regarding claim 2, Paoli discloses (see Figure 7) that said semiconductor light 
emitter has at least one light extraction surface (182) from where light is intended to be 
extracted, and wherein said forming is done oh at least one extraction surface of said 
semiconductor light emitter as deschbed in column 12, lines 25-38. 
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Regarding claim 7, Paoli discloses that said method further comprises confining 
light emission to a preselected section of said light emitting layer as described in column 
5, lines 60-68. 

Regarding claims 9 and 13, Paoli discloses coating one or more surfaces of said 
semiconductor light emitter with a reflective material as described in column 9, lines 23- 
26. 

Regarding claim 10 (which is dependent off of claim 1 ), Paoli discloses coating 
said holographic diffuser with a reflective material as described in column 10, lines 43- 
49. 

Regarding claim 11, Paoli discloses forming an optical element on the surface 
opposite of said extraction surface as described in column 12, lines 25-48. 

Regarding claim 23, Paoli discloses that said first optical eleriient is designed to 
achieve one of liight focusing, light collimating, and light diverging as described in 
column 12, lines 39-45. 

Regarding claim 24, Paoli discloses that said first optical element is designed to 
direct light in a preselected direction as described ih column 12, lines 39-45. 

In regard to claim 27, Paoli teaches (see Figure 7) a method of forming a light 
emitting device, said method comprising: forming at least one optical element (178) on 
at least. one surface of a semiconductor light emitter to affect the light emitted by said 
semiconductor light emitter as described in column 2, lines 67-68 and column 3, lines 1- 
30 and column 12, lines 25-48. 
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Regarding claim 28, Paoli teaches coating a surface of said light emitting device 
with a reflecfive layer as described in column 9, lines 23^26. 

Regarding claim 30, Paoli teaches that said semicondactbr layer compnses a 
transparent alumirium-bearihg compound as described in colurhn 4, lines 21-35. 

In regard to clairh 34, Paoli teaches (see Figures I B, 7, 8) a light emitting device 
cbmprisihg a semiconductor light emitter (30); and at least one optical element on at 
least one surface of said semiconductor light emitter, wherein said optical element is a 
first optical elemeht'(178) as described in column 2, lihiss 67^68 and column 3, lines 1- 
30 and column 12, lines 25^48. 

However, iii regard to claims 3, 5, 12, 27 and 41 , Paoli does not teach that said 
forming comprises pi^essing a stamping block against at least one surface of the 
semicbhductor light emittisr or that the forming comprises at least one method selected 
from ablation, machining, scribing, electfdh discharge machining and stamping. 

In regard to claims 3, 5 and 12, Shimada et al. does teach fdrming at least one of 
Fresnel lens and holographic diffujser by stamping at least one optical element and that 
stampiri'g is done on at least one of a semiconductor layer and a substrate layer of said 
semicdhductbr light emitter as described in column 8, lines 1 5-35. 

Regarding claims; 27, 29 and 34, Shimada et al. does teach stamping at least 
one optical element and that stamping at least one of a semiconductor layer 

and a substrate layer of said semiconductor light emitter as deschbed in column 8, lines 
15-35. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invehtidn was made to stamp the optical element as taught by Shimada et al. in the 
device of Paoli in order to form a Freshel lens on the device. 

4. Glaim 43 is rejected under 35 U.S.C. 1 03(a) as being anticipated by tombrtiura 
etaL U.S. Patent 4,988,579 in view of Shimada et al U.S.^P^^ 

In regard to claim 43, Tbfnbmura et al. discloses (see Figures 8, 1 1 , 12) a diisplay 
devicSe cdmprising at least one blue liight emitting device, at Iea3t one green light 
emitting device, and at least one red light emitting device as descfibe^d in colurnn 7, 
Tines 36-68 and cdlurhh 8, lines 1 -3, wherein at least one of said blue light emitting 
device,; green light emitting device, and red light emitting device comprises: a 
serhiconductor light ehnitter (233); and one of a Freshel lens (131 ) and a holographic 
diffuser formed on a surface of said semiconductor light emitter as described in column 
12, lines 8-15. 

However, tbrnomura et al. does not teach that the Fresnel lens br holographic 
diffuser is starriped bh a surface of said semiconductdff light ernittef. 

Regardihg claim 43, Shimada et al. does teach forming at least one of Fresriel 
lens and holdgraphic diffuser by stamping on surface of semiconductor light emitter as 
described ih column 8, lines 15-35. V 

It would have been obvious to one having ordinary skill in the art at the t^ 
invention was made to stamp the optical element as taught by Shimada et al. in the 
device of Paoli in order to form a Fresnel lens on the device. 
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5. Claims 43 and 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Paoli U.S. Patent 5,317,170 in view of Shimada et al. U.S. Patent 4,689,652 and in 
further view of Tomomura et al. U.S. Patent 4,988,579. 

In regard to claims 43 and 44, Paoli teaches (see Figure i A, 7, 8) a display . 
device comprising a light emitting device which comprises: a semiconductor light emitter 
(30); and one of a optical elenrient (178) formed on a surface of said semicohductor light 
emitter as described in cDluhnn 2, lines 67-68 and column 3, lines 1^30 and column 12, 
lines 25-48. 

However, Paoli does not teach an optical element stamped on a surface of said 
semiconductor light emitter. 

Shihn'ada et al. does teach stamping at least one optical elemeint oh surface of 
said serhicdnductor light emitter as described in column 8, lines 1 5-35. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to stamp the optical element as taught by Shimada et aL in the 
device of Paoli in order to form an optical element. 

Furthermore, Paoli in view of Shimada et al. does not teach a display device 
comprising at least one blue light emitting device, at least one greeri light emitting 
device, and at least one red light emitting device. 

Tomomura et al. does teach (see Figures 11 and 12) a display device comprising 
at least one blue light emitting device, at least one green light emitting device, and at 
least one red light emitting device, wherein at least one of said blue light emitting 
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device, gre^h light emitting device, and red light emitting device as described in column 
7, lines 36^8 and column 8, lines 1-3. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made utilize the red, green and blue light emitting devices as taught by 
TOmomura et al. in the combihatidh in order to produce light with high efficiency and 
brightness over a l^rge spectral range. . 

6. Clairns 45, 46, 50 anci 52 are rejected under 35 U.S.G. 103(a) as being 
Unpatentable over Paoli U.S. Patent 5,317,170 in view of Shimada et al U.S. Patent 
4,689,652. 

in regard to clairtis 45 and 52, Paoli teaches a light emitting device or a method 
for fbrmirfg a light emitting device or seftiicdnductor light emitter, said method 
dblTlprlsjhg, fdrrtiing ah optical element in a material, said material being transparent to 
light emitted from said light erfi'ittirig device, said material being one of high index optical 
glass, lll-V semiconductors, ll-VI senhiconductors, group IV semiconductors, high-index 
organit semicohductors, high index organic compounds, and mixtures and alloys 
thereof; and bonding s^id material to a semiconductor light emitter as described in . 
cblumn 12, lines 49-^8. 

Piegarding claim 50, Paoli teaches bonding said material to a semiconductor light 
emitter with a bonding material, said bonding material (1 96) being one of high index 
optical glass, lll-V semiconductors, ll-VI semiconductors, group IV semiconductors, high 
index organic semiconductors, high index organic compounds, and mixtures or alloys 
thereof as described in column 12, lines 49-58. 
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However, Pabli does not teach stamping an optical element in the material. 

In regard to claim 45, Shimada et al teaches stamping an optical element in a 
material as described in column 8, lines 15-35, 

Regarding claim 46, Shimada et al wherein said stamping precedes said bonding 
as described in column 8, lines 15-35. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to stamp the optical element as taught by Shimada et al. in the 
device of Paoli in order to form a Fresnel lens on the device. 

7. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over Paoli 
U.S. Patent 5,317,170 in view of Shimada et al. U.S. Patent 4,689,652. 

Regarding claim 47, the combination teaches the invention as set forth and 
wherein said stamping precedes said bonding but does not teach the reverse, i.e., said 
bonding precedes said stamping. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to reverse the process wherein 
bonding precedes stamping, since it has been held that a mere reversal of working 
parts of a device involves only routine skill in the art. One would have been motivated 
to reverse the process for the purpose of securing proper attachment of the material to 
the semiconductor light emitter. 

8. Claim 51 is rejected under 35 U.S.C. 103(a) as being unpatentable over Paoli 
U.S. Patent 5,317,170 in view of Shimada et al. U.S. Patent 4,689,652. 
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Regarding claim 51, the combination teaches the invention as set forth above, 
but does not teach that bonding comprises pressing said material together with said 
semiconductor light emitter at a temperature greater than room temperature. 

Official notice is taken that it is riotoridusly old and well known in the 
semiconductor art to bond material together at a temperature greater than room 
temperature. It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to bond material together at a temperature greater than room 
temperature in order to achieve proper adhesion. 

Allowable Subject Matter 

9. Claims 4 arid 31 -33 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

10. Claims 4 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest, "wherein said forming is executed concurrently with 
a wafer bonding process" as set forth in the claimed combination. 

Claim 31 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest, "said stamping is executisd at an elevated 
temperature, said elevated temperature being higher than room temperature" as set 
forth in the claimed combination. 

The prior art of record, Paoli and Shimada et al. teach a light emitting device 
comprising a semiconductor light emitter; and at least one optical element stamped on 
at least one surface of said semiconductor light emitter, wherein said optical element is 
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a first optical element but does not teach that forming is executed concurrently with a 
wafer-bonding process and wherein said stamping is executed at an elevated 
temperature, said elevaited temperature being higher than room temperature and there 
is no motivation or teaching to modify this difference as derived. 

Response to Arguments 
11. The arguments filed on 31 December 2002 have been considered but are 
unpersuasive. 

The Applicants argue that it would not have been obvious to substitute stamping 
for the ion milling or reactive ion etching techniques cited by Paoli to form Fresnel 
lenses. Furthermore, the applicant state that since the surfaces of semiconductor light 
emitters are generally crystalline and very hard, stamping is far more difficult than ion 
rnilling or reactive ion etching and less likely to be successful in formihg an optical 
element, Fresnel lens or holographic diffuser. 

In response to this argument, the examiner would like to point out that Paoli does 
teach that the Fresnel lens, "can be formed by ion milling or reactive ion etching or 
other means as is known in the art. (see Paoli, column 12, lines 31-34). Stamping is 
indeed another well known means of forming Fresnel lenses as shown in the secondary 
reference, Shimada et al in the office action. By arguing that stamping is far more 
difficult on a surface of a semiconductor light emitter, the applicants seems to be 
undercutting their claimed invention, by asserting that stamping an optical element on a 
semiconductor light emitter is "less likely to be successful in forming an optical element" 
since the applicants recites a semiconductor light emitter in all of the independent 
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claims. Furthermore, surfaces of semicohductors vary widely in regard to their 
hardness or brittleness. The Examiner would also like to point out that there is no 
known rhethod of forming a holographic diffuser by stamping. Holographic elements are 
formed by interference of light beams in order to record an interference pattern in a 
medium, 

the Applicant further argue that forming the Fresnel lens or holographic diffuser 
comprises at least one method selected from ablation, machining, scribing, electron 
discharge machining and stamping while Paoli teaches only ion milling or reactive ion 
etching techniques. In response to this argument, the examiner would like to point but 
that Padii does teach that the Fresnel lens, "can be formed by ion milling or reactive ion 
etching or other means as is known in the art. (see Paoli, column 12, lines 31-34). 
Stamping is indeed another well kno\A/^h means of forming Fresnel lenses as shown in 
the secondary reference, Shimada et al in the office action. Also, the other methods 
recited are well known methods in the art to form Fresnel lenses. 

the Applicant further argue that the prior art, Ito et al does not teach that the 
optical element is on at least one surface of a semiconductor light emitter but that Itb et 
al teaches that the semiconductbr light emitter is separated from the lens by a mold 
resin, adhesive agent and a glass substrate. 

. In response to this argument, the Examiner would like to point but that that Ito 
teaches an embodiment as shown in Figure 6, which showis a semiconductor light 
emitter (2) and a lens element (41 which is part of the mold resin 9). Giving the broadest 
reasonable interpretation to the claim language, Ito (as shown in Figure 6) does indeed 
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show an optical element formed of a material (9) which is on or on top of at least one 
surface of a seiniiconductor light emitter and thus reads on the claims. 

Applicants further argue that the prior art, Tomomura et al. does hot teach at 
least one of a Fresnel lens and a holographic diffuser stamped on a surface of a 
semiconductor light emitter but instead teaches that the lens is formed within the 
semiconductor light emitter, not oh the surface. 

In response to this argument, the Examiner would like to point out that given the 
broadest reasonable interpretation of the claim language, the Fresnel lens (1 31 ) is on 
tbp of a surface of a semiconductor light emitter (4) as shown in Figure 8 and thus reads 
on the claiit). 

The Applicants further argue that Shirhada et al teaches a stamping die of ^ 
photoresist and that there is ho motivation to use such a stamping die to form Padli's 
Fresnel lens because such a stamping die is not strong enough to stamp the surface of 
a semiconductor light emitter because such surfaces are generally crystallihe and 
extremely hard. 

In response to this argument, the Examiner would like to point out that stamping 
is a very well known means of forming Fresnel lenseis as shown in the secondary 
reference, Shifnada et al in the office action. Furthermore, surfaces of semiconductors 
vary widely in regard to their hardness or brittlehess so there is every reason to believe 
that the stamping die of Shimada will form the Fresnel lens. The Examiner would also 
like to point out that there is no known method of forming a holographic diffuser by 
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stamping. Holographic elements are formed by interference of light beams in order to 

record an ihterferehce pattern ih a medium. 

The Applicants further argue that Paoli does not teach stamping an optical 

material and bonding said material to a semiconductor light emitter since Paoli forms 

the lens as part of the device, not as a separate piece that is later bonded to a 

semiconductor light emitter. 

In response to this argument, the Examiner dravvs applicants attention to colurnn 

12, lines 49-53 of Paoli which states: 

"As shown ih FIG. 8, a laser array 188 is fabricated in the identical fashion to 
laser array 78 of FIG. 4 except that sin array 190 of micro lenses 192 are 
pos/f/onecf f/as^ with the exposed surface 1 94 of the n-cbntact laye^ (italics 
examiner's) 

This text clearly indicates that the micro lenses must be produced as ai separate piece 
in order to then position them flush with the n-contact layer of the semicohductbr light 
emitter. 

The Applicants further argue that Shimada's stamping block is not strong enough 
to successfully stamp a Fresnel lens in Paoli's contact layer. 

In response to this argument, the Examiner would like to point out surfaces of 
semiconductors vary widely in regard to their hardness or brittleiness so there is every 
reason to believe that the stamping die of Shimada will form the Fresnel lens. 
Furthermore, the Applicants recite that the material in which the optical element will be 
stamped is one of high index optical glass, lll-V semiconductors, ll-VI semiconductors. 
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group IV semiconductors, high-iridex organic semiconductors, high index organic 
compounds, and mixtures and alloys thereof. Given this broad range of materials, it is 
reasonable to expect that the stamping block as taught by Shimada will be able to 
stamp the claimed surfaces such as putting a alloy (i.e., a metal) which will soften the 
claimed material. 

The Applicants further argue that separately forming a Fresnel lens then bonding 
the lens to a device as taiught by Shimada et a! would significantly complicate the ^ 
fabrication of Paoli's technique of etching or millihg the lens during fabrication of the 
device. 

In reisporise to applicahts arguments against the references individually, one 
cannot show nonobvioushess by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 41 3, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1 986). In the instant case, the combination teaches forrhation of a Fresnel lens by 
stamping (as taught by Shimada et al) a surface area of Paoli since sitamping is a well 
known method in the art to form optical elements in light emitting surfaces. 
Furthermore, column 12, lines 49-53 of Paoli clearly indicates that the micro lenses can 
be produced as a separate piece in order to then position therin flush with the n-contact 
layer of the semiconductor light emitter. The Applicants present no evidence for their 
assertion that separate formation of the lens and then bonding the lens to the device 
would significantly complicate the fabrication of the device. 
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The Applicants again argue that in regard to claim 44, it would not have been 
obvious to stamp Paoli's semiconductor layer with Shimada's stamping block because 
such a stamping block would not be strong enough to stamp semiconductor. 

In response to this argument, the Examiner would like to point out surfaces of 
semiconductors vary widely in regard to their hardness or brittleness so there is every 
reason to believe that the stamping die of Shimada will fornri the Fresnel lens. 

Conclusion 

12. Applicant's amendment necessitated the hew grouhd(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706- 07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). .\ 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the tHREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alessandro V. Amari whose telephone number is (703) 
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306-0533. the examiner can normally be reached on Monday-Friday 8:00 AM to 5:30 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cassandra Spyrou can be reached on (703) 308-1687. The fax phone 
numbers for the organization wherfe this application or proceeding is assigned are (703) 
872-931 8 for regular communications and (703) 872-931 9 for After Final 
GomrtiuhicationS. 

Any inquiry of a gelieral nature or relating to the status of this application oi^ 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 
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